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AIIS’1’RAC’1’
‘1’his rcporl higl]]ights  the goals, ])rop.[al~l  (1I : [ivitic$ and :~ct[)l]l]~lisl]t]]c.]]ts  for IIIGWIAG
SSG 5-143.  Pmgrcss  has bccll n~aclc (Ill ;(II l“J~ 111s; lr~iitl  :ic(o[li])lisl)ll)l’ills inc]udc: (1) three
major  ca]npaip,  ns to measure Iapid I ,11 I Ii (I iCnt,\lit\[]  ~’:lr~:ili(ll)s;  ( ? )  ilnplovemcnts i n
Jllcasurclnc.nts  i n c l u d i n g  t]lc inclc.aw iII III I I,. L] LICIK y of t}ic a]clli\(il  ;i[llmspheric a n g u l a r
momcntuln  iind the calculations of :IlfIIIo\j)l . I ic tort]~m. 1{11(1 (:{ ) tll<’ Cll COLll 2t~ClllCJlt  O f
coopcra(ivc Jnulti-cliscipl inary studirs illl(! ol~!;iuz;itiotl” of sci’c (al S.riclllij)c IIwc.tings.

INTI<O1)UC’1’ION ANI) M0’J’1\7A’J’10  X
nigh time resolution nlcasurenwntj  of 1 al 11] , ,,~[ati(l]l  ~l]jd  i([l J’loSl)ll C[ it. illlg,lllal’  IIIO1llC1)t  U1l)

(AAhJ) have been proposed as a ]Ilajt~j  rt),(.u . 11 atca lor [Ilc 1990s, hot]! by the workshop
hc]d at ]iricc in 1988 on the “]JltCJ(iiSCip] illil y L!()]c  of’ Sl)acc [)ro(icsy”  [hluc.lkr and Zerbini,
1989] and by the NASA Works]](q) ()]J (;(tl<~>];lr]]i(’s  al]d GroloF,y  IJCILI in .luiy 1989 to plan
NASA Solid Earth Science hOgJi{JIlf ~LIJ’ I II: ( ,:ilinr,  fkcacic [lNASA,  1 ‘Y)] ]. ‘I’l Ic. importance.
of the Cie.tcrmin:ition of rapid ]}arll]  JOI; II IO! I \’. I latiolls an(i I IS. i])ii)]](’ilt]()~)  fOJ’ gcmiynitnlics

1 [ ;Co~;CsJ  [iJJ(i (irol~]]ysi(s  (I IJGC1) in Viennawas rccognix,cd  by the lnternatioj]a]  1 IJti III 0,
(August 1991) thrcmgh a union rcw)luti(l]:  ,$,s ~ Icsl]ll, ‘Il]is s[)ucial  ~~lotll)  \\rilS  formcci jointly
with the international Astronomic] 1 Ilii(lll (o , ,ivoc;ile f’ol special IIlc:lsmclllcnt  campaigns
for the dc.termination of rapid vatial  io)is i], id [11 Iot,llioJl” ilI1(j to 1)1(~~’)ilt  :1 forum fOI’ their
interpretation (SC.C next section),

‘1’hc.  scientific benefits to IK <)l)l,ii  IC. fIoIJ)  tt]CSC C:lJJl]Mi/ll\  illCillCiC i n c r e a s e d
undc. rstanding  o f  t h e  propcrtic.s  ;tIIcl i)J 111)11  , )1 slIOI(  jlCIi(xl fl[Jc(u:lli(~rls i n  IIIC ]iarth’s
oricn[;itioJl,  inlplovcmcnts to the t  i(ia] II I( 1( i.’] \ ifl !LIl)IIIOII(lIljI  jwrio{ls, aIIii illil)~ovc(i  ability to
predict cl)itngcs in the Earth’s Iotatiolt [Ii) [(I it I orIt}]  in iidviil)(~.  A []]il]or p,():il is [O observe
and un(icrstand  the interactions of the i)[rill I!])II( IL’ an{i o.cii II w(i(ll  IIIC I()[atio]la]  dynamics of
the l{arth,  aJld their contributions tt) liIc {’XI )1 ,Ili(lll  of }kl’[tl  Iol:lt iol]  \’aI i:!lions  over til”nc scaim
of i)ours to Inonths.  At these frcqucli[’ir~, II II, IJII”h I of pc~)~]]l>’si[’a]  I)I(N’C<SCS  aIc thought to bc
cal)at)lc of affcc[ing  the Iiarlh’s Iotali[))l, {I, !U(”l[lg :\lll IO Sp}l<’11(”  W’l!l(i  :111(]  ]) ICSSUIC ChaJl~CS,
oc~iinic CUJ’lCIlt  and sca level c]~ai]~,cs,  () UI1]] ,~]]d solid hiJi}I  ti(liil J]]otiol]s,” anti seismic
motions. JIigh-flcqucncy nlcasurcl~lcllt~  :~li(i C(JI li)lcll~c]]ti~ry  {lll(ll>’scs  (’i{ll tr Cx])cc[c.d  to lead
to delineation of short-period ti(ial,  i{tli)os])li~]  I( , occallic., :Lnci  scis}lllc cfl((ls 011 lcn~,th-of-ciay
(1,01>) an(i polar motion. These ill [LIIII wiil i}ll~:~t\c  our ilndclslalldirl: of bmad-batl(i  wobble
excitation promsses, fluid-colc  Its~\])ill\i  ( c.ili~rac.tcl  ]s[ics, ;ili(! Jll  CC]l:i  Jli Sill S O f
cJcc:iJlic/atl~~osl>}~cIic  dynamic coupii[l[!,  (c} t 1)< s~~~ I.i l+2\I {11.

‘1’his paper hig}dights  t}lc ac[ivitics  of SS( i ‘ 143 \)\cr  ili ft~tij yc:II ii fCs])ii]].  ‘1’IIc sccon(i
section prcwnts  the goals and the p[()[:IiII:I {)i :: , .Iil’i[y whil( tl]c tlii]li  section  (iiscusses  t h e
:icc(~lllj>lis}llllcl)ts.  The flna] Sectiol) SIIIIIIII::I  i/’l.’s .Lf Id ~)lcs~”llts  l!l<)slwc[i f~)l t}~r  f’uturc.

‘1’hc IctidcI i s  rcfcrrc(i t o  srvcIiIl  III( )1 t (. Litllc[l :IL’couJl~s  (1! t]l{’ cxcitiition  of Iiarlh
oricnta(io]l  changes; rcfcrcnces to cal ly v(I:} C; III l)c fuuII(i  ill [11~ clawic;t I IIlonogl  a])])  on the

sul)jcct  by Munk  and Mc1loIl:d(]  (] ‘)[)())  {IJJLI ‘ I .  )  I I  11.  )IC ]~’~’c[Jt  w’ol k  ~[) \’ill I(IUS II IoIIogI”[iphs  211)d

ot])cr publications [Cazenavc, A., ] 9S(); ] )i( k{’, ,Ill(i ]U]Ii~Jl]\\, i9hfi; 1  Nimnks,  1993;  Ili(ic,
] 989; IIidc and ]Iickcy, 1991;  ] ,ajnt~(x”k 1(18?;  j;$lJ”itY ~ll)tl AJLI(’IICI, 1(~8-/; \Vilill’, 1988].

O} LIIN:’J’IVJH AND PRO[;RAMS  ( ))’ A ( :11 \ 1’1’1)(,S
our goa] is to observe and llndcrs[;lrl(] [11[ I 11’1’1  i ,]01]s ()! lllr, :1[11 IOS~)}l(’J(”  :Ill(i OCCa[)  w i t h  (I1C

rotational dyn:tn]ics  of the Ear(l), ]I;II (ICIJ)i,I) ,, II)cil (OI)(lit)llliolls,”  il~  \\’l’l] iiS tl)OSC  CJf



.

scisJImlc.ctonics,  to the excitation] of I:!! (II I(l[,l[ioJ!  vaI  iati(~Jls  OVC} Ii]]w scales of hours to
JllOllthS.

The program activities includes:
● lntcrfacc  with the IERS i!] ttm (l[tc]lll~f~,ititl]~  ofraljid  valialit)~]s  ill lkiJlh rotation by

thcspacc  geodc.tic techniques,  e,slwci:tlls dIIIi JI/’, illt[’.llsi\’c  ctilll~l:ti/;  lls,
● Advocate for the best possil}l(, ;Illxili:  [)’ da[a fIoJ]”I ~(’op]lysic:ll,  oceanographic and

atmosphclic sources,
●  A(ivocatc f o r  in~provel~wl~ts  it) ]~~c,lsurc.l)tcllt  tccl)liiq[lcs  (Including  gcc)dctic,

atlnosphcric,  oc.canographic  and p,c.o~)llys’ci  I ).
● l;ncourage cooperative nlu]li di~c~l]lirlol  ,t studic.s;  pnlvidc  a folll]l]  fol discussion.

ACCON41’1,1S11N41 !N”1’S
‘1’hc past term has been active all(i  ])l(,~(iut  i~,; Inaill ii~c(l]]l?)]is})i))~ilt<  iJIC]LldC:  (1) three
major nwasurclncnt campaigns IN)lI1  10 IL lLi\ll! I. hi~,ll-flc(j~l(l](y  (<1 (iay) I{ar[h orientation
vari:itioll;  (2) improvements in JI)c;is(i IcIIIIII1. ]nclu(lillg  itlcjczs~  ill l}lc ftcqucncy of the
rtrchivccl atmospheric angular ll-JOIJX’IIIUI  II i l~[i [)K; calclllati(JJls  of a[[llosr)llclic  torques; and
(3) the cnc.ouragcment  of coope.rtit  ivc IIILI ‘It I d i.( iplillar} st adirs and 0] j!alli~ation of several
scientific meetings including the. Syl\i~m~i\l~]), hub I)a-ily  hleasuJ CIIICJIIS  of 1 larth Rotation
held at the IAG General Meeting in };ci,iirlj:,  (’1 I )a (Auf,ust, 1993) a)ld s])ccia] sessions at the
American Geophysical LJnion  Mcciill\’,s.  h’[clld).i shi~] is ~,iveil ill ‘1’able. 1,
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A major campaign, SIIA}<(31  ’92 (}SIU(I)I of ~{ii]  (}1-A(IIIOS]IIICIC  Rapid Cl!angcs),  for
high {imc resolution (sub-daily) IIICa\IIr LIIICIII\ of 1 ;ar[}l rotatioli  I)y all of the space geodetic
techniques was coordinated by tl]c )Jltr] IIat iul~,il  Ilal di Rotatioil  Sc.i \ricc (llilM)  and was held
incol~junction  with the International (;1’,9 Srt\icc  (lGS)C:ll~ l]~:ii/’,ll  (Jtl!lc  21- Se~)tcl~~l~cr  2.2,
1992). A special intensive pcrio(l  (li~mLII’921 cx~c.tldcd  ftom .lilly ?$ thlough August 10,
1992. An IERS Technical Note. ll)i~kiy  iilll l~c]sse.1, 1994) dcw\)]Irc]lts tlmobscrvational
progralll  aswcllas  itsanalysis;  all(~\J(l\  ’~(~\’,i~  ~l,il’cllt~>lli~kty  el al.,  1994.

GPS measurements wc.rc. otjtai[jc{l  i]ollt a core nctw(~lk  of ,- 30 Ieccivers  with 80
additional sites in place  during li})(X’l 1’9;)  [1 !~’utlcr  a])d BIock Jna]I, 1993J.  The SI..R global
network consisted of 30 sites, two of w) tic II ;II c. clIIal  S1.IM ,1.1< staliolls  and obtained 1,1.R
re.su]ts as WCII. The VI-B] n~easulcjl]t  [II 1 )1 L){:l i 1] 1 consis[e.d  tmtlj of I mllinc, operations (IRIS-
A, NAVNEI’)  as well as intc.nsivc  t}t~.( I ~i(l~:  eflclrls. ‘1 lw]c w’a~ (’sscntial]y  continLlous
coverage on two Simultaneous \’],,})] l!c Iv, ~u~ ~. dlllillp, the ]Jci iod .tu]y ?’/- August 10 (for an
ovcrvic.w, see IJickey et al., 1 994). S]xc I:{] (.ffmls vicrc ln:ldc to ot)tain the bc.st  possible
auxi]ial-y  data from geophysical, ()(~iil)(l~,]  ,i])lIIr, slid a[JIIO\lj]l  Cl i(’ SO III(’CS. ‘~’hC fICq LICnCy  Of
archived atmospheric angular ]1-ro]]lclltul I I Lal I I Ilatioll wits i 11(1 c.a~c.d  f] OIIJ twice to four times
daily and atmospheric torque calcu)a[iol  1< wr] ( bcgLl)l.

A second campaign, CON’1’’94, w’,is IICILI in .latl~lary  1994, wllicll allows  for a stLdy of
solid Earth-atmosphere interaction dul IntI tli( No] ihrrn  ) lcn)islllmc  witktcr.  This activity
featured 15 days of continuous V] }11 wi{l! 21 stiitior]s iIl tlIIuc sill] ultancous  networks
coup]cd with participation by the ot}lc.I  I.cI.’])TJ l;pes ‘1’IIc Icsult was tlw ht V1.B1 to date: 6
nim repeatability on 10,000 kli~  bii<~li)l(.,  ,4111(\  llighlv accul ;ttc lmL]Ily IIicasurcnlcnts  of Iiarth
rotation (6 m jn IJTI and 250 nms ill ]’hfl ,1, A [Ilird ;a;lqxti~’,tl  (’ON’I ’95 is schcdu]cd  for late
Au~ust  1995 and will be co]l]~~lcl]l(  ]l~i(l~  to (; ON’1’’94, lwil~p, lic.ld in the Southern
1 lcl~lisphcre  winter.
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l;i,g, 1. ‘1’hc sum of the integrated atlll(,sl,lic 1 i. ;tl,~ (Ilii II) OmCrILLIIII  (A Ahl) iiIIci dill!lial,  sf.’l[lidiurnd, and ]onger
period tides compmxl  with the obsw wxl 11’11 V,ITI ;:tio . t’ro]l, ( ;}’S am.i  VI .111 ‘1 Il[cc AAh4 sciics  arc shown: U.
S .  National  Mclcorologica]  ~en[cr  (Nhd(’),  lIIII{I~It:  PI Ceilt[c 101 hlrdiu  III ]<:i IIf,c l’o Iccasts  (l;CMW1;), and
Japanese Mc.[corological  Agency (Jhf,4).  Al [tr 11 J t C{II I ;in ef ml. , 1994\ I].

A strong diurnal and scnli(iiul ilal .i~’,rli~[llrc  is ~l~;trl>  seen ill [d] dat[i types (see Hg. 1 );
comparisons with the indcpcndc.nt  t ((l lt~l{]t)t  s of VIII] aTI(i  (il’S cOllflrI1l tile rcaljty of this
signature [- ().1 mscc (5 cm) i]] al)]])]itl  KIL], ‘1 he dala ~;ap irl (Ilc lniddlc  of the time series is
due to tllc LISC. of anti-spoofins  (AS) si[’,ii;ll  c Il:”ry]>tioll  in tilt’ <;1’S. 1 )iull~al and semi-diurna]
rotational variations were poslLIla[c(l t~~ }’,)dcr (1 (il. ( 1981 ), wl)() 1)] oposcd that such
sjgnaturcs  should arise from tl)c illtcl,l(ti,]lls of tllc ()(ciit~ tides with the solid Iiarth.
l;s~jnlates  of these variations were ]I)a(ic  I)y  llaadc~  C( ai. ( 1983) fo] tl]c Ml tide and were
refined by Br-oschc  ef al. (1$)89 atl(l  1 Y)] ) f(>l the. IIla.jor dl{lll]al  an(l srlnidiurna] tides. Sci]er
(]991)  and Wiinsch  and Scilcr (1992’) ~,’)is[ i t})(: l;I{)SCIIL t! al, ( 1989)  tidal model Llsing a



ncw numc.rical ocean mock]; these calclllallolls  \,I, {.rc laicJ im]llovcd  t)y (;loss  ( 1993) (hrough
the usc of a mo~c realistic rotaliol}  ])lL)LIcI  [s((I ,llso I11oM-11c  a[)d  \4JiIIISCl  I, ]Wt].  l)ickman
( 1993) dc.vclopcd the “broad-band” 1,it.)u}lll;  t.~,la[ioJl a])pIcj:Icll  and dctcl ]]lirlcd  the effects
of 111 C dyllanlic ocean  t ides  01] 1::]] [l) lJtit;I[i(~]l. ‘I’l Ic m(xlcls lllc[lti(jIlc(i  t h u s  f a r  a r c
unconstr:iilwd  ill that the So]utiolls 211C  II II IC{! llll”d 10 fit ;li .$i[l( (I(lii]  II Icasurcmcnts a n d
d e p e n d  only on knowledge  of  tllc ~’,li)tl:ll l~athyl]lc[ry. S~]C}l  aTl a])l)Iotich  r e q u i r e s
sophislicatc(]  hydrodynamic modc]itl[’,  \\ri(ll i]l~~: :~)ati:tl  rrso]lllio[]s ill s]lclf a[c:ts, as tlw tidal
cncrg,y  ciissi]mticm occurs mainly ill tl]c.  Slli’ I 1( lw L. I, Liis.
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I;ig.  2.. I’rcdictcd aIId observed variatioll~  ill A1. i 1 I ‘1 tl( I,lcdic[iot,<  (s(IIId LUI \u) ar, I:tsrd OII a tidal-height
model. ‘1’hc observations with 1s standard CII~)I ~, w I: IIIC 1 r.duc[  (if iIve (IICI laj]l~ill~:  \’I Iil c~jmimc.nts  c:irricd
out duling  late July 1992 (mcxlifiecf  Juliatl datu 4X!, ~( : ;’ I .Iu1!’ 11W2). 1 :+(’1I r~l)utitllcrlt  wai  about 1 day ]ong,
aIKi e.acl] II:IS bc<.n a(ljust  c-d hcI-c empiric fill) t)y  i si IIIIIL t, I,, Af [rr Ray  cl [~1 , IWt.

A class of global  tide models hii~ L /)(”,  1 dcvdop(xi  ttlal :ilc c(~nstt  aincxi  by tide
observation.s (gauge mcasurcmcnts at coa’,[lIIIc:.  ,~nd at ida[]ti$, ami  S:{[CIIIIC altimetry). ‘1’his
a]lCVi:ltCS  to  a  Cer ta in  d e g r e e  t h e  IICCL! iIIJ }IIj’]1 S]):ili:li J“cso]utioll  II I(Nic]s with c.omp]cx
physics packages. In a rcccnt stLILiy, Ril) ~ ( ~~i (19(M) utiljzc(i  tlIc ]l]()[icl of global tidal
hci@][s  (icrivcd  by Schwidcrski  (1 98(}). \I,JII icll IS coIJstt ain(d by ]I)oJ(. ~llat~  2000 coastal,
island and bottom pressure mcasurc]]w]l~s,  III ilddi[io~l  to I]K cffcc[ of’ tl]c global height
fields, the impact  of the tidal curm][s  i]~fct Ir, i fII )111 a I[]o(iiflc(i  ft)][ll of 1.a])lacc’s momentum
equation were included. A complc.limll:ll  ) a] )jJI(uich is t}ic cicvclo])]]]rllt  of c]])piric;il  models
obtained by fitting the major tidal coII~]IoII<.II(\”  lb sut) daily l;irlh  Iotatio]] observations. l’his
approach has been applied to VI ,};1 aria ]y.ls 1~~ SOVCIS  ct (//, ( 1993) aud IIclring  and l)ong
(1 994) iind to SIX analysis by Watki[ls  ~J/ ,~1 ( 1 ~!4). As O1]C w(uII(l CX]W(I,  tl]c empirical  and
constrained models result in bcttc.1  flls IIl:ttl  I1)C Llllc(~l]stlf{il~c(l.  [liflclellcin~ with respect to
the Broschc  et al, (1989) mode.] a~ lllo(!ifl~:(i  t): ( iIoss ( 199?) actutil]y il]crcascs IIIC scatter.
Most of the discrepancies arise. fro]]) III( SC  III i{iiurllal t)all(i, ~’~l]i<’11 tll(’ tlworctical model
predicts to ]lavc a IIIucll larger allll)litu{i(.  I ll<(ililat)  c1 (//., I (Y,)4i)),  Roy (t (Il. pro(iucc  tidal

variations in Univcrsa] Time that al;rcc  wi{il \~l i,] ot).scriati(]~ls al a 2 ]Iiiul osc.cond  ICVCJ (SCC
l;]g. 2) an(i thus cstab]ish oce.al]ic titi~s ,,1s II]L (ion]iJlallt ]]lc(t]allisI]]  ft)l ])Io(iucing  liarlh
rotation valiatio]ls  at these periods.

Moving to mu]tiplc day till]r sc, IiL) , ~)llc’ ,,;tl) it(l(i lllc iilll”los])ll~l  1( Cf’J’CC(  (0 thC t i d a l
variations (here tl)c empirical mocicl ~Jl ) iL J J i]i., an(i I)onj; ( 1 ‘)94) is Ilsc(i)  by intcgra(ing
AAM to obtain tllc atmospheric va!i;illilltt’ ~) ]11 ]). ] .lllc:iJ  [l(:II(]\  \VCIU  lL’lIlo\’Cd  fl’0111  cach
series for c,ac]] of tllc two periods. ‘1’llr fI,t(I:i[.11(~ ~,ig,n:il c;i II bc dcs~’lilmd  I)y tllc  sum of AAM
vari:ttion  :I[ld  tic]:t]ly  jndllccd  u’]’]  , Wi(])  [](IC> ;Itlitlg ;~[ ])clioci~ (If L)IIC (la) :111(1  ICSS :In(] A A M
(lolllin;~til]g variations  at periods  p, ICHIC] (tl.tJ] :i (i;iy. ‘1 tlc ~iiffclcllcrs  I)c[uccll (;1’S an(i VI,])]
:irc a[ lc. ast as lal gc as those bctwc{ll  [I)c /’, A 34 (; ics LI]c]nscivcs all(i [lK AAh4 and ~codctic



series. ‘1’hcm is nonresidual si~nal t)]til  l-),ri({i. tllc iorJIJal  clrors, “1’llc sul)dai]y var~ability of
the AAM is quite smat’1  and at thi~ ]Io)rtt (iir}]lot k SC~)ill’ii[C(l flolll Inc. oceanic Cffccts;
however, limits can be expressed [J ‘J~t(li)i:r~ ~ i al., 1994]. J]nl)]ovcd [)lcolc[ica]  Iicic nmic]s
arc ncc.d  to unravel the oce. ani{ all[i a!~}iosl)llvric  sip, na]s, will] ~:c(dctic mc.asuremcmts
providing strong constraints. ‘1’l]c  tlc.{tioll f}! a ncv.~ ~cn(ratiol}  of weal]  moctcls is now
undcrwiiy through the analysis of ‘1’01>1 “.X tOcc:iII ‘1’o~)c)~,i  ap]ly } “x~]r.ril)  lcllt)/I’oseiclorl
satc]litc  altimeter mission data. ‘1’l]cw  dc\’clo]).  IIg III(XICIS, ]);il iicula]  ly tlmc that utilize data
assimilation, should provide grc.atly  iIll~l:o\’cd  ~mcdicti(ms  tlf tidally ))~duccd  l%lh rotation
variations [Ray et al.,  1994].

IIuring a 6--ctay  subpcriod (.l Lily 31- AI Ip,IIL.1 5, I(U)?)  v, It}litl  tllc St;Al<(31  Campaign, a
strong rise in both LOD and AAh’J wa~ OIIV1 \I [1, wllicl]  wa< caL]wd ])rillmt  ily by ?onal wind
variations. Analysis of equal area lml[\ t)f AA\l datii  in[ilca((s  tlIaf t)Ic I(Iw. latituclc  Sou(hcrn
IIcmisphcre  belts arc the dominarl[  (;~)!)[r~tjll[f)l  \ [o thcsr cfj(cl~ [S:llstc)]l  at]d Rosen, 1994].
While angular lnonwntum variatio[ls  J)] c]vi~,lc ttlforlJl:lti(Jn (1]] ltm Ccll[{”r  of ac!tivitics dLlrirlg
the pcrio(i of interest, additional il)si~’,1][ lllt~l  [Ill [I]ccllal)isn)s  itlvol~’cd  (ii]i  tK gained through
the analysis of the atmospheric to] ql)cs, II) [IL study  of Salstcil] a(ld Rosen (1994), both
lllOU1)tail)  tOI’qUC (which results f[oili dii”l(”l(’11(’(’s  in l) OIJJla]  ]) TV SSUIC  folcc.s across l“nountain
ba[l-iers) a n d  f r i c t i o n  torc]uc.  (w’]lic~l :l’i(.rs  II OIJI tii[lgCJltJil] IIi(ti[)ll;il stresses at thC
atnlosphcrc’s lower boundary) all’  (c)tl~i(iul(d,  )\40utitailJ  torqllrs :Iccoul)tcd  for most of the
momcntunl transfer between the. solid 1 a: [}] ar ‘i :Itljlosjl)lc.lt,  w’]111 tllc Soullmn  tropics (0°–
30C’S) nlaki[~g (hc largest contxit)utiol).  Nt)t( t h a t  I}lis c::l))l)ai:,Jl was })cld itl SoLlthcrn
IIcmisphcrc  Winter; hence, (Ile. t)~ilk of {lIU :) iivitirs  arc Lxlmtcd  t}lclc, ‘] ’orqucs  across
South America are particularly illl]ml  [i{ll~ ‘1’li~  cvc.)lt is :\ S{ Kiill  Cd with a high-pressure
systcm cast of the Andes Moun[aitls  (tl;i[  ])f(~(ii!ccd ii stml)j’,  z.(~l);tl  ]UCSSUIC.  gradient, thus
induc]ng  the obsc.rvcd AAM and 1.(.)1 ) t’:!l  i:(t lot,..

S[JMMARY  ANI) PROSPPXH’S  1{’OR  ‘J ) ; 1~ 1 ‘(1’1’[11<1 :
IIcrc, WC. h a v e  hi~hlightcd re.cc]]t  i)(l\’iil)\~), ill t}]c lli~ll-f]~qucnry  ]]]t::{~l]]c.]]lcrlt  of Earth
orientation and their intcrprctati(lll, Ilit( ) JJ;it] lal (oo]mratioll tillotl{’,tl  tl]c. lIiRS and the.
l(J(XVIAG Special Study Group S- 143 v:;{s strt \sc.d. ‘1 !)c fll[~llc  is c\sctJ I[]OIC promising with
I}lC  a n t i c i p a t e d  tCChIIO]O@Cd  adva[lccs  Cl\  ’)<i{/’( i] foJ S]~iiCC.  ~CO(~CSj’ iil)d dCVC]C)pJnCIltS  that
are being p]anncd  in related areas. ‘1’tw :\\’iiil.li)ility  of X(llfatc  1 .ill[l) relation and polar
motion  data along with AAM rc.su][s tiIILi  i)ttlll allc]ll:(ry (Iatii, SUC}I  a~  {oIqucs, and their
coup]cd  analyses arc keys to unravclit)v,  tlt ( uses iitl(l  illlplicatio!ls of l;arth  o r ienta t ion

Chall~CS.  ‘h3 CX)IltiIllla]  imprOVCIJICJl[  ill []11.’ ; I. (lllary :ind clcllsity  of (Iatii  f r o m  thC lICW
techniques will allow (hc study of the 1.:~t[ll’s  c ~Iha[l[lc  c~f :lrl~,~Jl:ir  ;JI(IIIILII((IJIJ  with its fluid
cnvclopc  over even shorter time  s(iil~\,
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